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(54) LOGIC CIRCUIT AND SEMICONDUCTOR INTEGRATED CIRCUIT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To attain a high processing 
speed, low power consumption and a small layout 
area. 

SOLUTION: A charge extract path being a NAND 
circuit having consisting of two n-channel MOS 
trans i stors (TRs) stacked in two stages 
conventionally is made up of only one n-channel 
MOS TR M11 and a signal A is given to a gate 
electrode. An inverse of a signal VB being an 
object of logic arithmetic operation is given to a 
source electrode together with the signal A. Since 
the number of TRs connected in series is 
decreased, the current capability is increased and 
the layout area is reduced. Since the high level 
of the inverse of the signal VB is compressed into 
a threshold voltage equal to power supply voltage 
Vcc-threshold voltage of TR, the circuit speed is 
increased and the power consumption is reduced. In 
the case of applying the NAND circuit to a decoder 
circuit, since the load capacity for the inverse of signal 
allowing adjacent NAND circuits to share the source 
in common, the processing speed is more increased 
to a charge supply path for a NOR circuit. 
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VB is reduced to 1/2 by 
diffusion layer of the TR M11 
and the path is applicable also 
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l#fc3M9:] N A N D ft*IOOnMOSh7 
*\ fc/f-o<7)nMO S h ^^^^^MnT«^U, ^ 

(ONAND@»*^^-yiiIte^ffiffli-S»-&, 8»0^ 
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fiWBSff 10 h5 ^**&tfltflHa3&2 0 h7^^0 

ftfjSE jff 1 h v^v>;*^&tntt*E3S2 0 h7>"^^0 
fflI2MO S h 7 ^ 

h7y^^i:li»5 h7y^^5r, ^#-7h7 

mo sattji*fr« h ^ s^** £ *>d»UHftft»E>ft« m 

*S«r^LT^ffl5^W*i-^, • CMOS h 

^ > t?* * «rtc & -5 c £ t -+ z mm mm. 

memo sb****^^ 

y - * tt« A* £ it 5 stjiaa?*! S EM* 

DKTUlcffiR ^n^— OO n ft^/UMO S 

*3oh7y^^S:Kii ^jooh^y^^o 

Xt/fB 2 *>A*flr-*§-*-o-fo») 9 fiot A* , 



(2) »M^9-2 0 0 0 3 6 

2 

3fe?iJ«»io - o<z> P ^ Y^/ugiMO s S2«ff 2ft* h7^ 

U 

^r<om 1 n ^^^yu-SlMO S h 7 V^i? 

iWtesri<7>A;b«*&y- ka*^ it#^ v 
-^a«jcmtsm 2 oA*flr*o#*ift** a* u 
snta-oo pf-^^SMossMM k ^ ^^^^ 

^WWES* lOnf-y ^;HMO S S®^* h 9 

-^««(cmEm2<OA*ft*oa»fflft-g-S:A*i-SJ: 
[ISjRJH 9 ] »3#Jg 7 XlilS^JH 8 8B«Kof&S0K^ 
fltr«2M^iJ»jKo p ^ -y */HMO S h ^ ^ i> 

[«f*js i o ] ^ti^tKD^-x&mizm i <daa« 
•§-^i9fflfflr^vm 2 ^A*ft^toa?taflr^«r-o-ro 

~ lTOI2«10A*fflr#«ry-hA*t Lt^t, 
«{ci«Em 2 <r>A*flT*oa?fflff ^-^A*-r -5 ^ 

o * fcti A L it Z 1 4r4*fift ^ 
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^RtftS 2 co A^ft-g- ^-ofoffl *) «o X 7<t) £ n 

^/USfMO SSIff^^ h7Vi^^^O K w 
WIS u , 

fci*, MS i oaAM^^ h AA^: Lt4^., y 
-^ffitet-ffjaam 2 coA*ff-*coi5?ffi«-IS-«r A* U 

RtflWiaa* 1 co P ^ -y ^;HMO S h 9 isi? 

X ? cO^iiteJfcco Ki/Y ^ 

fltiiaM^ij^^o n it- \ ^yusiMo s sna^m h ^ > 
^ ^ a vgti«2S i P t^^/UMo s mt&x Mm b y 

=» ?&m&&ftnfo&\z&m£thfr'<* tf— ? by 
^co^ v*mm\z&fatsixv-xmm&&wm&&\£ 

4 <OTx<f"r*^mMO SlWft byl/isX? 

* h 7^v*;**co Kl"f vmffi^co«jBU®5^^rtH*ia^ 

fllJEIB 3 co n 7* -r ^^Smo S S« JJ.#rJ£ b ? ^ 
ffiE^icoA^fS^^y- hAAirLt*^ fit) 

rtU M»am2coA*fS-^^^- hA*£ tr4^.5J: ? 

[1***1 3] micoA^ft^*^-hA*^u, SB 
2 coA;*ff -*§-<oigt8f*^£r V-^S«lcA* n f- 

■v ^^SIm o s iSffSSi* h7y^^(OK^^f 
iw, ^n^nco^- hffi*{cmta»i<oA^flr#xr/iw 
i2»2coA^m-^^— o-ros^«orA*^n^, ^fe 

?>l»tt(Op^^^/U^MO St#M h^^^co K 

K^J»«ficO p ft^;HMO S F7^ 
^co^iitfiittco ^m«^^cot«A»#4r, CMO 

L 7t n £ «r WAS £ i- 5 Eft 3 H ft 0 

stiia^^j^cozioco p ^ **^§}mo ss«ju»* ^ 



(3) WM?9-200 0 3 6 

r * # * v ifcffi »c *> 5 - o co p ^ -y ^ ;ulM O S 
M&b9isi;x*&&VtiZkZftMb^Z1(km\B\1&. 

[I*** 1 5 ] tS#JK 1 4 JSttCOl&SIsIft^^^T, 
MfB#P#^ >#mc*> 5 p f t^yUMO S S!« 
h 9 * fcUfcMU: pft^SMO S h 

y V^**£r«*fcU ^cO&^J#|ftcOp^*/t^MO 

h<o{B*t&tt<nte^*:y^-b*'<y? LTA*t6« 

5|B*cO|ftaiaIK^^^T, 

y ? co y-^a^^A* £ nsffifssm 2 coa*» 

W.mz&m ^4x7t-OCOn^«r^ /HMO S S2« 
h^v^^co^ix^nco^- h«ffi{^ WEafr«fS-e- 
^|P]t9^t/3StBco^B4tcoft-^*A^-#-5ri:^J:0, n 
-?c? f+^MO SM«#«im h 7V^^|:*3lt5L^l> 

^ix^ixcoiftStEis^rtco, fttjBay-^a^icfft3i«#co 
^^^<5flr-^coigffi»-§-«:A**ix<5MO SSSffjft 

ftJB 4r**-T 5 J: 5 ^ Baa L c ^ «r4*» ^ + S 

[^«cof$*ffl/^tftW] 
[ 0 0 0 1 1 

[«^com-r^aW^^] Ift3®lHl«rXV^n 
40 [0 0 0 2] 

Itt*cofifcW] ^*co*A*»aS*S(co^r, 
— y b yl/ifx? tMO S h7>^^^ffi^W 
TfllJiRLfc BiCMOS^Et) 2A*NAN 

D\B\f&&&l\Z It, Ift^-rS. CCONANDI«]^cOl5I» 
04r. 01 SlZTft-f. 01 3«r#WUr, C CON AND 

©SSI*, cMosh7^^*^ttafflu, /<y 
• mos h^v^^«/«cottj^S:2 bfrhtei 

r^^o »3®fflJl«, IoOpMOSh7X^^ 
M23, M 2 4 c03fe^J«? fife IhI *& i . ~OCOnMO S by^V 
50 **M 2 i, M22COHC^J»jBlIHlBtS:, S5t£«»itS 



5 

=v C c) 3 t&mm4 toiai:. ^<oM\z.aL^mm^it 

BC05*>, fS-^Att, pMOS^7V^^M 2 3StJ t n 

mos h 7 y^^Maittfn^y- 
tlT^S. {f^BIS, pMOS h7y^^M 24 

WnMO S h 7 ^^^^M 2 2^^^^> J f— h«Hl- 
A*3*lT^* 0 tit, fiMS«r*tf>{**)6< % Hoop 
MOS h7V^^R(/nMOS h7>'^^M2i^* 

[0 0 0 3] tbM2tt, 3 IC« 

JBK-f^^-Y^-^ h7^^ (£LT, B i P h7^ 

XPtU-f) Q2 i-O^nMOS h7V^^M25, 

A, Brt<, iS^iffi^ilfcnMOS h9^^^^M 2 5, 

^OD i CMO SC0Z1A^7N ANDtsJSStt, 
tHM2(OnMOS b 7V^^M 2 bO isW&t 
BiPh7 >-^;*^Q 2 *>^S y *«ffi£o*l*ffl5/5£: 

10 0 0 4 ] 12 1 3 Ul^-riHlft-? |* % m-§-A^ff#BA^ 

M 2 i. M 22 te#IC*V#t££ftS. — *yiJ«jK<^p 

*<ni&%:, b i p h7y^^Q 2 n^—xm,mt>tmm 

OnMOSF7>"^^M25, M 26 a**fc:;*-^:(£Jfi£ft 

<h$s m^r) o®w:n^h7v^ 

*M 25 , M 2 6^otMl, fcb^ft^Xo ten^lcT 

[0 0 0 5] ^Ll^Uf^AXttflr^B^D^^* 
-S\ nM0 5h7^^M 2 i, M 22 <05*)0^t,^^ 
— ^3&^7^«SIC/^S<7>^, CtlP)(^nMOS 
*^ttB i P h7^7^Q 2 tf>^— *flMfc5lT»f fctt 
«U»ftl\» — P MOSF7y^^M 2 3, M 24 C>3 

^^ba»a**:^tfcra£ ft r.nbco P Mo s 

h^>-^;**ttB i P by^^^^Q2 *«tt«r 
5l#Jbtf5. B i P b?>'i?X?Q2 tt> *< 

-^«£E*:Vcc«-3l*±W r Mt"C, *VtMl8£*5. - 
#\ IW^nMO S h 7 >v ; ^^M 25 , M 26 tt, ^ 
^fe*>a**:7**1te£ftSe^, ffi;ft^5a»<b<rc«ffiS| 
$fc#ffi*tt&v\> *r<o*3^ B i P b5isisx*Q 2 \z 

[0006] o*0. Si 3!c^-f[5JKoW*Xo I*, 



(4) »H¥9-2 000 3 6 

e 

fcNAND — hOF*3T — 5^<td<3»fRtli*T*><5o i> 

#ifto* * y -tr/u&aft-*- 5 C £ *<*TIIMfc ft 3. 
[0 0 0 7] 

DlHlKTtt, tU^fS^-Xo ^*>5I-Ll:f tt, pMO 

/0 Sh7^^M 23 , M 24 (V*-#":h,}&»— *\ Xtt, W 

fc*9^-;*««*:«i&**LfcB i p h7^^ 

ttft-fft. L*U SITlfttfcWfcttOnMOS 
itXPhlzu M 22 l-J:5BiPh^>'^^Q 2 (0^- 

*M 25 , M 2 6fc«fc«ajA*Wr^bo«?»«>3l*#fck:J: 
«tf*JE<ffi«M-2»fc:ft 0, Ku->f 
20 <nQRm*}<r>¥m**fo?tLib\^. SB*, nM 

OS h7^^^M 2 i, M 22 , M 2 5. M 26 <*> MS& 

- hffi<otf^«A^fff^P>^^-5A*^fl:^iB^:^ft 

<srt lefts. o-£0, M*tS#J£#&rs* 
3ft#-a\ ©2S<DKafboyiiy>ic«L^T^r * 

30 OSh7^^^M 2 i, M 22i M 25 , M2 6 <D&M&T& 
^ftBS^ftoT^SO^fcS. 
[0 0 0 8] t 5 ^ — ^[UKICO^T#^.5 ^ , [5JJ&tf>H 

WnMOS h7^^^M 2 i, M 22 XVM 2 5, M 26 ?-«t 
«W*^5lTlf (NOR [HlSS-Ch*, GfiC?nj««LOpMOS 

mos b?>'&x*<o\B:m&m\z.£.zt&ftifeZ)<o 

i&Tti, «if^aa^^:*<B8feoT<5c^^ft5. 
#0 [0 0 0 9] ffiot, *»Wh3^ A«r^o*«r^*>« 

KSft^^^^S^^-yielSScoj: 3 ft, 
[0011] 
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i co v*;* *xt/<ffif23ff 2 <o b is 

[ 0 0 1 2 ] X, **«ott«|siHtt % ±«a<D|frffi[5]*8 
A;b 3 ti S iWJBJSffl ft* £r Sztitrt Z El B *{■ *. % 

[0 0 13] 35lc, **^<o^«fle*«lHl»ri, W— ^» 

5 J: 5 icffitt Ufc c £ Sr«M» fc -T 5o 
10 0 14] 

Hfco^T, Elffi*#WLrRWt-5o 01 (a) tt, . 
#$8S?om l co2£2fc<7>^f&co, B iCMOSI:i52A 

ANANDtta®»oisi»iasr^-*-. 01 (a) twx 
3 * t . *mfo<ommn* w*j?9:ob i p h 

A«r^&0«lV3ltfe#ffl*»ftB^ «*, nMOSh 
Mil, Mi 4 XM*j££;h,T^S;5#t£*ONANDimB£ 

[ooi5] *iifficoj£f(iuz::i3tN*t\ am^aWpm 

OS h^y^^M 12 i:nMOS h 7 ^C^^^MnCOy 
— htffilCA^^n^c pMOS h7^^Mi2^y 

ffiffimK** (SEE-Vcc) 3£tttt3Jx. w 

<o >-^#ts([j««»*ntpMos h7^^ 



(S) »M¥9-2 00 0 3 6 

8 

^Qi o-<— BiPh?^ 
^ ^ Qi y?mm\z.n. <x^A&y— b7<t>k*r 

5 nMOS h 9 IsiSXfMuCn K U"f 

T, M^nMOS h^V^^^Mn. MnOV^a 

ofWfl. E*T\ HO a< A* 2*1X^-5. 
/<? [0016] *|£JKco^ffl<o»3lttf^4:, 0 1 

(b) fc^K«ffi**#JSLT\ R!Ht*. A*«# 
A^n (= 0) OS^. nMOSh7^^Mii f 
Mi 4 tt:^^ttffi^^5. — P MOSF7^^M 
l2»^-^tttS. B i P h 7>^^Qi \* % 

[0017] A»«*A^^o»* % W2>X 0 I*, A 

11. Mi4l**7tf:mb — S&\ pMOS h7V^ 

*Mi2fc*7tKJ££/Ji5tf*, t> 5-o^pMO S 
$?**Mi3tt4->:Rtt&*«. Sot, ffi^Xo 

ir^tt, nMOSh7^^Mn, Mi 4 tt^— h«ffi 

^ttJC^b. p MO Sh7 y^^Mi 2l M i3 tt 

W36r**7tt«Hc*S. $eoT, B i P by^Qx Wf< 

T, nMOS h?y^#Mi 4 WV«iMBAtJ:9Bl 

[0018] *»»^»»Oift*j««:fcoi^rrtt % a»+a 
ft*VBJc43<t5, nMOS h^V^^Mn, Mi 4 to 

c0^f[&|C^^7^nMO S h7^^0y^«i§iC 
OlNTKW^S. 01 (a) IC^flaJiSOnMOS h7 

^^^^Mi4^>^^r ^ h^^— 01 (c) 

T^30> 4 OONAND^- h#NAND (1) *»6>N 

and (4) **er ^-f«ti-Ba«**tT»*^ov^, 

hrt^nMOS h^^v^^^M^coix-f r r> hSr 

y-m*at?fc^ — AAW-^A^it-e-Ai -ft 

*A4 (O4**)0, ^NAND V — h^^nMOS 

>i?x*Mi4<DY— h««(cA*3Fnr^5. ^r-efi 

5f<tOht, nMOS h^^^^MHOy-^tfcftSir 
50 Cixia 9 , nMOS h ^M^^^^^ttlftflJ 



(e) 



5/i*^t5^ticJ:or, *55ffitf>J£1Ktt. A#S 

^ ^Mi 4 li h 7 7 r ^ h ITftK WT, 
h A^lcJ; J: 0 t>&< W^^^S *»<b«ifc£- 

&««^VB<nA^fi#*£tf*u*, aaww-s^fe 

W-fcl2, nMOS h^y^^Mi 4 wy^fi:»S«:» 
^)i:5i^^r{)h«igl-:t5^^<o«M t nMOS 
[o o 2 i J ft*AOAA«£#^5JS3£lcot>T 

ft, nMO S h7^^©V- ^ai3g^jS?1Bflr-^VB ^ 

<»<^^H4<, nMO S h^^^^^Oi«V>«StlB 
[0 0 2 2] HSS<7)^^-y[sJ2S«:#X.3t»-& > ft*B 

^i"6 4ocONANDIaI^<7>4&^, A*ffft«2*(OT 

<7>*^T t> * * 4r-«^ LtUSfi^N A N D y 

[0 0 2 3] *«^COf 2 <D%]fo<nmm\Z.^^ 

OBiPh 7>^^Q 3 O^— *tttt3IJiJf# pMO 

"C % pMO S h7>^ ? ^^M32*'*^^*^ ; RHR^ft' 3 ^' 
V*S. <*oT, A^fS^tt* fS-g-A^a?fflfS*VB(0^ 

[oo2 4] *^ife^^tet»w> {m-a**^* -caoss! 

M 31l M33«^-^^*>0, pMOSh7^?M 3 2l: 
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3\zte*>z. Sot, ma<Di»3ai5jKA»b$«>r^*ic 

[00 1 9] fib, &S*C«Sfe*>Ht. 6 *>* 

w^&«rA*flr-§--e^^vBoffiia«r5aLr«rfa:Lrv^ 

[0 0 2 0 ] 

(D 

CC^SI*±lf B i P h5V^^Q 
3 ^vKlk&ftO* ttl^Xo *^^Ut5. fS^Ari* 

/N-feaojK«flr*VB*«B *<rc£#tt* nMosh^ 

MOS h7^^^M33^SSS6*fUiAXo 

SltTtfS. 

[00 2 5] pMOSh7^^M 3 2iW 
*lx'Vtmz*>Z>(0'V % B i P h ? y^Q 3 O'*— 
ffilJnMO S b^lsiS^fMzih pMOS 

*<—X&tiLfrB iPh7 lSi?*0Qz <^>-^< — ^ • »S V 

«fc 51CL-C*S#IJ, B i P h7y^^Q 3 tt*7kt£ 
3tf>*C, D r>fcb*(CPplJ®^//VN 0 pMOS h 
M 3 2^>^^^^B i P h7>^^Q3 Ojf^tB*a*K 

[0 0 2 6] #aW^*3^35MW*tt«r, 0 3 

L**U m*X 0 h?^S?X#ittB i P h 

7^^^<O^.Srffl^TVNS^^, nMO 

s h^^^^^M 4 i^y-^««(cA*^ixsa?fflflr* 

VBSrB i P ^y^^Q^^^til-tiA^ 

u nn^afew*i«ufcB i p h9y^^Q 4 2^- 
^««^hifir*Aoa*ffiflr-?-VA^A*^tvr^s. 

[0 0 2 7] *XJto#1ft-Cr*. »»A*i/N-fC«*flr 
*7B^B|> (0*0, A-l, B-l) <D£#, nM 

osh7>'^^M 4 i^tyW^/j;5. 

jSfflfE-^VA, Sffl«*VB3^*l:a 
T, lo^)B i P F7V^^Q4i, Q42«:, 

#£>££tt, nMOS h7V^^M 4 i^7ttlilC/£ 
BiPh7^^Q41, Q42^5^^<C< 
^fc-Ott^ttteKife*. ftot, tti^Xo tt^YIC 

fens. *mifo<r>mm<r>m&, w^siJiiffflB 
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[0 0 2 8J (34IC, te*tf>NAND®&otefi£;*:S3 
fl^ 1 JfctWS 3 <nmifo<nM1fo<Dm%£ L^ijg* 
^r^-To H4l:^^r, fttttt, N AND HISS cofltfifcsS 
Rtttt. NANDtHJ&co&lcf ^4- 

out /A*J&ftC in = 2 0 <h— ^ICLTt^ ^Offi-C^ 
5. X, — *^AA*n«T,O^W\ n *A;b*CcD5i*fc 

[ o o 2 9 J *|gp^om4 o»«IS[:ot> 

T, HstJB^TKW-f-*. ^ISJfctD^ftgtt, B i CM 
OSiaS 2A*NORCa35S v C^So 0 5«:#iLt, 
A*f&*A. Bty- h^AttSSJ:?lJ*«OnMOS 
hfy^^^r LT, BiPh7^i?Q6 

— 2r, b i p h?^**Q 6 o^-^SteSlJitfffitc 
I*. fS#A*y-hA^^biS?fflff#VB«ry-^A^ 
itSpMOS h7y^^M 61 ^ — ffl«tf#*»3Jx 

ttKtrfltJftT***^. -Tttbfe, B i P V9W*9<x 

3£*fc<7>J#*8<ONOR[5I&&-Ctt, N ANDl°]g&£>£ £ £Ip1 

«T\ pMOS h^^^^^coffiJtU^Sri«5<T**50 
[0 0 3 0] Sclc, **W^!B5«>*ite^iB^ot^ 
4<E>3l2fccD^1t» (0 5#K) ICjfrU M*«B iPh9 

mos hy v^^^M T2 ^-<B^(t-c«^S:ur^6. ^ 
onMosh7y^^M 7 2ll 

S***"efc*itf, B i P h7^^Q? 0^<— ^ttft 



(7) »W?9- 2 0 0 0 3 6 
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h5>^^Q 7 pMQSh? 
^•X^Mjlt nMO S h 9 ly^^^M 72 t ^tT— 

<5. 

[0 0 3 1] wtV*-Ca$-<3t^4*5J:t/a5 0^Jfe<0^ 
/0 1&l£j:6NORtsI&-Ctt\ y— *A;#i**l<5 pMOS h 
5 >i?X*M7i<om}JJ&nB i P h7V^^Q 7 OX 

ft t i£tB{?# V B O A ffiTS £ co <g fcfc §a-r 5 
AttsttDtt, NANDlHiKco*^|ctfc-<tiK§S^itfi8; 
L^rTv*. ^rixtt. MJjXi SrB i P h7>^^Q 7 

y-^A^^s h7v^^iipMos h^^^^ 

[0 0 3 2] ##ffl^m6 O^fctO^ttiCOl^ 

tt, B i P h 7^^^^4rfflV^4^CMO Sfll^iO, N 
ANDimSS+'f zss<~ <?\Z£Z ANDIeJS&TfcS. 07 
$r#SLT, pMOSh7>^^M 8 2, Msa&^^US 
ISU A^ft^A, B Sr-en^ttco^- — 
OfiJ!)*goTA;fc-r5. — *, nMOSh7^^M 

si^urii, haffiicft^A^rA^u, y-*a 
ffiiciS?fflm*vB4:A^-r5. ^tr, :nbpMos 

f ^Sffi&N ANDffi*^: Ltv PMOS h^V^ 

[0 0 3 3] NAND»3®ffl5^co(HJJS»f^i3 t ttr4#ttrt: 
5fel^^Ujfc.B i CMO S let <5 N A N D (mico^ 

liNAND®?Soai*^lcCMOS^V/^^«r»ttl 

yt, AND»3®^*s*mffi^^^rvN5. cmos 

tit#* -tRft-VbZ. ^<o^f)^n % iS?fflft^VBS:y 

^ ft ft iz ft V B o ft it n A N D W^j 

coA^^ftSr/h§<i-s^S^*>-5^, NANDtH^t* 

^3-yffl*^*S^^«:ottatiIK^A5<o-t**>6 
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a*. *(OtZtA,ZnftmtR\z/j:*) , nM 
OS f>5>-^^^M8i<oy— *««&5IUTNANDW 

[0 0 3 4 ] efclC, *&W<Dm 7 OXttajBttlCOl* 
!S0>J(?t8fc «fc£CMO ST-<Z>AND[5]&U:*tU NAN 

s h ^^**M9 2 ^*j*L7'i: 
<bt>, NANDiiiss^cMos>fy^ 

ANDffiA^feotPSo nMOS 
h7^iSx?M9i&*>'Vimkte<>1ZtZ, NANDtU 

;fc£ftP^JtlTM3ftv\> 

SM^^ANDHte (a*r*. X 2 l-X 2 n) HU 51 
ilffflnMOS h7y^^Mio3 tSlTtftfnMOS 

OCOnMO S h^^^^^Mioa , M104 ^W^^^ 
[0 0 3 6] 0 9<t 1 <OAND[5]Jf&£4||ji5H-5MOS h7 

^i>^^ort % i2fflfS-^vB^y-^m«{cA**tus 

nMOS h^V^^Mi02 ft 

#l£$fc0^1!St*tt, nMOS h7V^^Mio2 *>y — 
*«EEo£S, »ta«^VB(0/N>< u^u^Vcc-Vth 
*-r±^ix«-h»T#>5o -t<*»fflft#VB&'N*n;:5l 
#±tf««>tt, #fflfS*feftl5]&rt<onMO s h9s/s> 



(8) WM?9-2 0 00 3 6 
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12, nMOS h 7 V^^^Mi03 l-*5tf<5 rt#l>ffl» 
^>/n^ l/^;H4, ANDf&S95{«<£>nMO S h7>^ 

^Mio2 <o * 7 &mz.- -t-t£t>t> % &mtfo<om 
ANDtii*^-co5gic^nB2)^2 o%«:ig^n, *a 

* Sffi«&#>2 5%iffi/Jv^S~ 

[00 3 7] *%WO»9 0^t^j»|COV^ 

r, 01O«rfflV^»«f5. m7o 

«^y«IHi:^5pMOS 
^^Mn2 JwM^JJc, pMOS h ? r^v^^Mna 5: 

113 <Or— hS«Mti\ ANDHJ^X 2 Og|5»^^A 
^ *7£ix-0>5. ^07^ — ^ ^ lc J: U % NANDtU 

Mn3 nX-^Vt1&\Zh^T: h7>^^Mn2 £tgH»L 

5. — NANDtij*iW)5^n!)lC7^5^^ 

13, P MOSh^y^^Mn3 l±*-7ttttl£*>9, n 

MOSh7^^Mni U:tttt»£ifc£ftV^-t\ N 
ANDffl^OSITtf&^jKWLft^ W % pMOSh 

30 <0&&it<D74— K'<y *#>*:ttS&*S3&^ NANDffl 

[0038] 9§*>3* i o vmtenmmzo^ 

x % 01 i&ffl^TK^-rs. m'omit. nor 

IftaisIKSr pMO S h7^^M l2 i £nMOS 
>^J*^Mi22 £<Oi£^J#|fc[mftT?«j#U WNOR 
ttl* & 4 ^ ^<-^ 7 TJRIr $ -frfc. O R B>SI51 % ^ o T 
^**t»OANDtel?S (® 7 O^Jfe<0^te # 08$ 
SB) C*5lJ<5nMOS h7>^^^|pI«lC, pMOS 

-^a«lcafrfflft-§-VB*A*UT^i. P MOSh7 
>-^^^Mi2i tt, flT-^A^o »^CiSfrfflf»-g-VBa^N-< 
A-0, B = 0) O^^/f^^^ttUS^ft 

s* ttor, mtfx 3 nz<otztw, o^/^. 

ll»^^(ipMOS h^V^**Mi21 &%\Z.*7 

[0039] 012 lc MOS h y yv/7^l:j:5AN 
5^ DEsJ^to^r^T^ 1**coisitei:*5S^a>3e 



(9) 
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NAND-hY>/^^Oi«l:J:6ANDI5I!8roC 

out /Cin&^-r. 58»£p#ra*^. Hic^-f 

S*£»#ra£^Lfct>£>-C&> 9 , AN Dtel&fCO 

i:*5iUl^Lr^5o 0*><d* 7r>r^h«»i: 

Wcw&^fcsr:^*^*, o^o, f3CCout /c 
in^bl^SJKP#R8Sr^3 o~4 0%fcSJfiH-*r fci«r 

[0 0 4 0] 

61±R«Lfct*J5, *3891tt, NAN 

±|2cO«^$rB i CMOSONANDlsIISICBffl 

0 hffi»3r«S/M-Sr. <t^-C#5o JC, CMOS<DNA 
ND®fttcffi/fl-r££#l;i, Y V/^-^Sr^lD^fcAND 

«fi^-f5NANDtii^«7>^Sf§flc^/h$ < UT, i* 
[0 0 4 2) *^8Kli^iSr, NAND, AND^I^ 
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